In contrast to extraversion and neuroticism, conscientiousness consistently predicts the 1 inclination to refrain from risk-taking behaviors (Vollrath et al., 1999) . The definition of 2 conscientiousness includes a number of different aspects: competence, order, dutifulness, 3 achievement striving, self-discipline and deliberation. There is evidence that these personality 4 traits are consistent with the development of healthy behaviors and the achievement of higher 5 levels of psychic and physical well-being (McCrae & Costa, 1999) . Conversely, a lack of 6 conscientiousness is linked to a high level of risk taking (Clarke & Robertson, 2005 ; Vollrath 7 & Torgersen, 2002) . Indeed, research has shown that individuals low in conscientiousness are 8 more prone to reckless driving, substance abuse, and high-risk sexual behaviors (Bermúdez, 9 1999; Vollrath et al., 1999) . The negative relationship between conscientiousness and risk-10 taking behaviors could be explained by several relevant features of low conscientious people 11 such as carelessness, lack of self-control, impulsivity and a lack of respect for authority and 12 social order (Clarke & Robertson, 2005) . 13 Although it is reasonably established that conscientiousness is negatively related to 14 risk-taking (Clarke & Robertson, 2005; Vollrath & Torgersen, 2002) little is known about 15 how the personality factors of extraversion and neuroticism might moderate this association 16 (Røvik et al., 2007) . The examination of such interactions is at the heart of the typological 17 approach, which Vollrath and Torgersen (2002) used to examine personality differences in 18 relation to high-risk health behaviors (tobacco, alcohol, drug consumption; high-risk sexual 19 behaviors). Vollrath and Torgesen's typologies were built on combinations of high and low 20 scores on the three basic personality factors of neuroticism, extraversion, and 21 conscientiousness, which results in eight personality types (see Table 1 ). Vollrath and 22 Torgersen (2002) found that personality types that combine low conscientiousness with high 23 extraversion and/or high neuroticism (i.e., Impulsive, Insecure, Hedonist) increased the 24 susceptibility to high-risk health behaviors, probably due to their low self-control (West, extraversion and/or neuroticism. Of these high conscientiousness types (Brooder, 4 Entrepreneur, Skeptic) the combination of high conscientiousness with low extraversion and 5 low neuroticism (Skeptic) was the most careful personality type. 6
Although Vollrath and Torgersen (2002) have provided evidence for the validity of the 7 typological model of personality on disinhibited behaviors (e.g., high-risk health and sexual 8 behaviors), no research attention has been paid to risk-taking in more socially accepted forms 9 of risky activity, such as high-risk sports (Turner et al., 2004) . The application of the 10 typological approach may help us to better understand the individual differences that lead 11 people to take risk within the high-risk sport domain. Consequently, the purpose of the 12 present study was to investigate the relationships between personality factors and risk-taking 13 in high-risk sports using this typological approach. We hypothesized that combinations of 14 neuroticism, extraversion, and conscientiousness would predict the magnitude of risk-taking. 15 Specifically, we hypothesized that low conscientious people with high neuroticism and/or 16 high extraversion (i.e., Impulsive, Hedonist, and Insecure) would take the most risks in this 17 high-risk domain. In contrast, high conscientious people with low neuroticism and/or low 18 extraversion (Skeptic, Brooder and Entrepreneur) should take fewer risks. 19
Method 20
Participants and procedure 21
Of the 351 people originally contacted via internet forums of high-risk sports (national 22 forums of high-risk sports in general and of specific high-risk sports), 315 (89.7%) agreed to 23 participate in the study, completed a written informed consent form, and provided complete 24 data. As previous research has shown sex differences in risk-taking (e.g., Kontos, 2004; 1 study. The final sample comprised 302 French men who declared that they were currently 2 practicing one of the five following high-risk sports as their main sport activity: downhill 3 skiing (n = 39), mountaineering (n = 152), rock climbing (n = 31), paragliding (n = 29), or 4 skydiving (n = 51). The t tests revealed that these high-risk sport groups did not differ 5 significantly in age (M = 31.6 years; SD = 9.7), experience (M = 10.6 years; SD = 7.7), or 6 ability level (self-assessment rated on a five-point Likert scale from 1 "novice" to 5 "expert", 7 M = 4.2; SD = 1.5), all ps > .05. The initial contact included a presentation of the study 8 purpose and an assurance of confidentiality. Next, each participant was mailed a 10-page 9 questionnaire. Participants' answers including the written informed consent were returned by 10 post or electronic mail. 11
Measures 12
Personality. The personality dimensions of the Five-Factor Model (i.e., neuroticism, conscientiousness. Factor scores were split at the median, and participants were assigned to 22 one of the eight personality types by combining high and low scores on each dimension (see 23 Table 1 ): Impulsive (n = 32), Hedonist (n = 26), Insecure (n = 55), Spectator (n = 31), 24
Risk-taking. Whereas risk-taking is readily observed and assessed in domains such as 1 road traffic (e.g., speeding, drink driving, not using a safety belt, traffic law violations), the 2 specificity of the high-risk sports environment makes the identification and objective 3 measurement of risk-taking rather more complex. Moreover, as the objective surveillance of 4 the large cohort of participants over time was logistically untenable (cf., Frone, 1998; 5
Westaby & Lowe, 2005), two self-report methods were used in this study to assess risk-6 taking: 7
Accidents. The number of previous accidents is an objective measurement that has 8 been widely used in previous research (e.g., Bonnet asked to report the number of accidents that they had experienced since the beginning 11 of their practicing the activity. They were asked to report only those accidents that had 12 resulted in severe injury involving withdrawal from participation for one day or more 13 and requiring medical attention. In order to control for number of years' exposure to 14 the high-risk sport, we also asked participants to provide the number of years they had 15 been practicing their sport. The ratio of accidents / years' practice was used as a 16 measure of accidents. 
Preliminary analyses 4
The assumptions of parametric and multivariate analysis (cf. Tabachnick & Fidell, 5 2001) were satisfied for the present data set. In order to verify that no specific sport group was 6 more prone to risk-taking than any other, we ran one-way randomized ANOVAs, which 7 revealed no significant differences in accidents, F(4, 297) = 0.85, p = .49, η² = .01, or risk-8 taking behaviors, F(4, 297) = 0.53, p = .71, η² < .01. Moreover, a chi-square test showed no 9 difference in the dispersion of sport groups between personality types, ²(28, N = 302) = 10 14.72, p = .98. In other words, each personality group had an equal number of sports 11
represented within it in relation to the total sample (downhill skiing, 12.91%; mountaineering, 12 50.33%; rock climbing, 10.27%; paragliding, 9.60%; and skydiving, 16.89%). Finally, there 13 was no significant difference between personality types for experience, F(7, 294) = 1.68, p = 14 .11, η² = .04. However, there was a significant age difference between personality types, F (7, 15 294) = 3.07, p < .01, η² = .07. Consequently, we included age as a covariate in subsequent 16
analyses. 17
Risk-taking differences between personality types 18
In order to investigate differences between the eight personality types on risk-taking, 19 we ran a one-way randomized MANCOVA, with personality types as the independent 20 variable, number of accidents and risk-taking behaviors as dependent variables, and age as 21 covariate. Single-factor ANCOVAs and Tukey's post-hoc tests were used to observe specific 22 differences between the personality types for each dependent variable. In line with Vollrath 23 and Torgersen (2002), differences were also examined by comparing each typology to theThe MANCOVA revealed a significant personality type difference on risk-taking, 1
Wilks' Lambda F(14, 584) = 3.55, p < .001, η² = .08. ANCOVAs showed significant 2 personality type differences for accidents, F(7, 293) = 2.70, p < .01, η² = .06, and for risk-3 taking behaviors, F(7, 293) = 5.10, p < .001, η² = .11. Tukey's post-hoc tests and a priori 4 contrast tests are reported next for accidents and risk-taking behaviors, respectively. 5
Accidents. Tukey's post-hoc tests revealed a significant difference between the 6 Impulsive and Skeptic personality types, with Impulsive persons reporting more accidents 7 than Skeptic persons (see Table 2 ). The a priori contrasts advocated by Vollrath and 8 Torgersen (2002) revealed that the Impulsive personality type reported more accidents than 9 the seven other types pooled, t(300) = 3.46, p < .001; the Skeptic personality type reported 10 fewer accidents than the seven other types pooled, t(300) = 2.87, p < .01. 11
Risk-taking behaviors. Tukey's post-hoc tests revealed significant differences between 12 each of the three hypothesized high-risk personality types (Impulsive, Hedonist, and Insecure) 13 and each of the three hypothesized low-risk personality types (Skeptics, Brooders, and 14 Entrepreneurs), with the so-called high-risk personality types reporting a higher degree of 15 risk-taking behaviors than low-risk personality types (see Table 2 ). The a priori contrasts also 16 revealed that each of the three hypothesized high-risk personality types reported a higher 17 degree of risk-taking behaviors than the seven other types pooled: Impulsive, t(300) = 3.54, p 18 < .001; Hedonist, t(300) = 2.02, p < .05; and Insecure, t(300) = 1.97, p < .05; each of the three 19 hypothesized low-risk personality types reported a lower degree of risk-taking behaviors than 20 the seven other types pooled: Skeptic, t(300) = 2.44, p < .05; Brooder, t(300) = 3.03, p < .01; 21 Entrepreneur, t(300) = 2.51, p < .05. In order to better understand the personality differences that lead some people to take 4 risks in high-risk sport, the present study examined the interactive relationships between three 5 personality factors on risk-taking behaviors. The results revealed that the typological 6 combinations of neuroticism, extraversion, and conscientiousness were largely successful in 7 discriminating between self-reported low-risk takers and high-risk takers. Specifically, 8
Skeptic, Brooder, and Entrepreneur persons reported lower risk-taking behaviors with 9
Skeptics also reporting significantly fewer accidents. Conversely, Impulsive, Hedonist, and 10
Insecure persons reported greater risk-taking behaviors with Impulsives also reporting 11 significantly more accidents. 12
The risk-taking of Impulsive persons could be explained by their desire to enhance 13 bodily sensation experiences (Cooper et al., 2000) and their tendency to focus on satisfying 14 immediate needs for stimulation, regardless of future consequences for themselves or for 15 others (West et al., 1993; Zuckerman, 1990) . Focusing on bodily sensations may also serve to 16 divert Impulsives' attention from their ill-being and problems (Cooper et In line with the equivocal findings from previous research the present study highlights 11 that the relationship between extraversion and risk-taking should not be conceptualized in 12 isolation from other dimensions of personality. Indeed, extraversion may be positively related 13 to risk-associated behavior for some people (Impulsives and Hedonists) and negatively related 14 for others (Insecures). In the same way, neuroticism may be linked positively (Impulsives and 15
Insecures) or negatively (Hedonists) with risk-taking behaviors. Thus, it is only the 16 combination of the personality factors of neuroticism, extraversion and conscientiousness that 17 allows us to identify low and high-risk takers within high-risk sport. Moreover, although low 18 conscientiousness is not always linked to risk-taking (e.g., when it associated with low 19 extraversion and low neuroticism; Spectators), this trait appears as the most consistent 20 personality predictor of risk-taking in high-risk sport. The negative relationship between 21 conscientiousness and risk-taking behaviors could be explained by several characteristics of 22 low conscientiousness individuals (Clarke & Robertson, 2005) . For example, individuals who 23 are low in conscientiousness exhibit behaviors that are characterized by a focus on satisfying1993). They also set fewer goals, do not follow rules (Arthur & Doverspike, 2001 ), and do not 1 have a logical or systematic approach to decision making or cost-benefit analysis (Wallace & 2 Vodanovich, 2003) . Conversely, the health protective effect of conscientiousness could be 3 explained by its characteristic ingredients of tenacity, persistence, and effort that favor social 4 success and improve quality of life, as well as being essential factors for maintaining goal-5 directed behavior (Bermúdez, 1999) . 6
Although the results from the present study are promising, several limitations should 7 be considered. First, the use of personality typology has been criticized by some authors (e.g., Thus, discarding these personality factors might reduce the possibility of developing a robust 5 model that predicts individual differences in risk-taking. We believe that future research 6 would do well to consider how the typological model might be extended to incorporate all 7 five personality factors in this risk-taking context. 8
Third, some methodological limitations should also be borne in mind when assessing 9 these findings. Whereas risk-taking behaviors are readily observed and assessed in some 10 domains such as road traffic (e.g., speeding, drink driving), the specificity of the high-risk 11 sports environment makes the identification and measurement of risk-taking more complex. 12
In the current study we used two indices of risk-taking: the relative number of accidents 13 experienced within the activity; and the level of declared risk-taking behaviors. Clearly, each 14 has its limitations. As accidents are the most extreme outcome of a risky situation and can be 15 strongly linked with environmental factors (e.g., difficult weather), they are likely a rather 16 crude measure of risk-taking. Moreover, participants in the present study were asked to report 17 the number of accidents that they had experienced since the beginning of their involvement in 18 the activity. Although we used the ratio of accidents / years' practice as an adjusted measure 19 of accidents, the lack of a specific time-frame used when assessing accident and injury recall 20 may have been a limitation. Specifically, more recent accidents may have taken recall 21 prevalence over more temporally distal accidents and this difference may have been greater 22 for those who had been involved in their sport for many years. Further, although the risk-23 taking behaviors inventory that we used was a rather more refined measure of risk-taking, it 24 nevertheless has the inconvenience of being reliant on self-report. It is, however, worth notingthat the results emerged as hypothesized despite these limitations. Nonetheless, future 1 research should certainly consider measurements other than self-report (e.g., peer 2 assessments, objective observation criteria). 3
In summary, the findings of the current study contribute to an in-depth understanding 4 of individual differences involved in risk-taking behaviors adopted in a socially accepted 5 high-risk domain. The personality typology approach provided a sound framework for this 6 investigation and should prove useful in developing individually tailored prevention strategies 7 with a particular focus on the potential buffering role of conscientiousness. 8
